We have analyzed the transcription of a recently isolated human 7S K RNA gene in vi tro and In vivo. In contrast to hitherto characterized class 111 gens (genes transcribed by RNA polymerase III), the coding sequence of this gene is not required for faithful and efficient transcription by RNA polymerase 111. In fact, a procaryotic vector DNA sequence was efficiently transcribed by RNA polymerase III under the control of the 7S K RNA gene upstream sequence in vitro and in vivo. Sinuclease protection analyses confirmed that the 7S K 5'flanking sequence was sufficient for accurate transcription initiation. These data demonstrate that 7S K DNA represents a novel class III gene, the promoter elements of which are located outside the coding sequence.
INTRODUCTION
Several low molecular weight RNA species such as 5S and tRNA (1) . small viral RNAs (5.3) as well as the small cytoplasmic RNA (scRNA) species 7S K and L (*•.5) have been designated as class III genesi since they are transcribed by RNA polymerase III. In addition, in contrast to other small nuclear RNA (snRNA) species (6, 7) , snRNA I_U also is transcribed by RNA polymerase III (8).
The RNA polymerase III transcription system is characterized by gene internal promoter elements. 5S RNA genes are regulated by a continuous internal control region (icr;9,10,11), whereas tRNA and VA RNA genes are controlled by an internal split promoter < 12, 13, 1*», 15, It) . The A-box and B-box elements of such split promoters have been characterized by consensus sequences (17) and an A-box like sequence element has also been identified within the icr of the 5S RNA gene (18, 19) . In addition to the internal promoter elements, 5'Tlanking sequences have been found to modulate the activity of several tRNA genes 00.21).
This holds true also for the two human 75 RNA genes which have been isolated recently (22, In vitro transcription and analysis of RNA:Cvtop 1asmic S100 extracts were prepared as described by Weil et al. (26) . In vitro transcription reactions were performed as described in detail previously (£4) with 1.5Hg of plasmid DNA as template in a total volume of 50 Ml. All reactions contained 1 Hg of a-amanitin.
Phenol extracted RNA was analyzed by e lee trophoresi s in 6"/. polyacry1 amide gels in the presence of 8 M urea.Gels were exposed to Fuji X-ray films for 16 hours using Cronex of transcription initiation (Fig.2,lanes ^-7) . Even transcription of the 107 bp Hinf I minigene which lacks the central 22^ nt sequence out of 331 bp of the wild type gene showed no decrease in efficiency, since the reduced intensity of the transcript observed in lane *f corresponded to the reduced transcript size. Likewise, a maxigene obtained by insertion of 189 base pairs of procaryotic vector sequence of pAT 153 into the Ace I site (see construct I of Fig.3 ) was as active as the wild type gene itself (Fig.2,lane 7) . Together! these results demonstrated that no part of the coding sequence was essential for transcription of the human 7B K RNA gene. Analysis of 75 K -pAT 153 fusion genes: Consequently, we analyzed whether the upstream sequence of the human 7S K RNA gene directs by itself RNA polymerase III transcription, even of a completely unrelated DNA sequence. For these experiments, the first 279 base pairs of the 7S K coding sequence were replaced by the 189 bp Eco RI -Eco RV fragment of the pAT 153 vector (see construct II of Fig.3) . A second construct contained a duplicated piasmid sequence between the 5'flank and the 3'end of 7S K DNA. This construct was obtained by inserting a second Eco RI -Eco RV fragment into the Cla I site of construct II. Thus. 
